Cross-ownership and stability in a Cournot duopoly by Fanti, Luciano & Gori, Luca
MPRA
Munich Personal RePEc Archive
Cross-ownership and stability in a
Cournot duopoly
Luciano Fanti and Luca Gori
Department of Economics, University of Pisa, Department of Law
and Economics ”G.L.M. Casaregi”, University of Genoa
7. November 2011
Online at http://mpra.ub.uni-muenchen.de/34574/
MPRA Paper No. 34574, posted 7. November 2011 18:36 UTC
	









	
	

		
			

	
		 !		
"#		
	
	$%		

	&'($()(	*+		
	'
		,-	
./0	 	'
	"'#	

  	 
  
   	
  
	 	

		

		
 
	






		
	1
	
  	 2   		  	
   
 	
 
			

		

		



	
	
			
	1
	 2 

	!	"		
		#	$
%
	
 	 
  	
 	 	2  		 

 	1  
 
 #%	
 	  	1
2 	
#
%
	




	
	




				


	


	



	#
		
%

 &	
'	
'	
	'(




 )*'(+,'-.,'-+



















                                               
/1	0lfanti@ec.unipi.it	fanti.luciano@gmail.com'01,2343**.),)2'01,2
343**.),5+
//		

	1	0luca.gori@unige.it	dr.luca.gori@gmail.com'01,2
3.3*32243,'01,23.3*3244,)
-6
-7	
 *
 


   	
	 	
 
 	  
  	

  
 
  
  		 6	 

 "
8	
9		 #.22.%
	 

 
	
	

	

			
&:	
;$
<$#*33=%

 &:	
;$ 
  #*3..% 

	 	 
  

 
	 
 	
 
 
    	 
 


	
	

	
	

	
	
	
	
	"		7#*33)%


	
 
 
  
 > #*3.3%     	$
 
 
	
	6
#*3..%


	  	
	  		 
	 	
    	

	

		
	


		.
(  
	
 
	 	
    	
	 
 
 


		
	





	#&*3.3%	
			
  
 		   	

 		 	 	 	   
	

	

#-
	
 	
.222' ?$   *33*' ?$ 
 @
 *33, *33+' A
   *33='
	

*3.3%		
	

?	


	 #  ( .25)%   
 		! 
 
  
		

	B
C	

 		

     	 
 

 
  
 	  
		
 
 
 	 
   	  
	

		

		
		
0
	


	

	
#		

	%

		!		
		

	
	D	
		
	

	 
    	 	   	  

#%	
	




					

	E
		
		
	
	

	
			
8
*	


	 	
	 
 	$
 	 	

 8
 ,  
		
	
 	8
+


!
		


 
	  
 
	  
   	
 	1
 	 2 
   	 	  	
 	   	  	$

	 	

 # D
 .2*2' 	
 .2,, 	  

 
                                               
. "
 	    	    	
	   
  

 	
 
 
	 
 
!
 
	 # 	 

? #.22=%?	

&
 #.225% >	!	 
 ;	 #.22=% ?

 
 &	
 #*33*% 
 		 #*33=%
	%
	
	

	

 ,
	
	%	 	  		Α 
Β  6	1 

  		 Α    
  	  	
 
 	 2 
		 	 2  E
 
   		  		Β 

E	 	

 
	  	 h # 2/10 << h %
	
			Α 
	 2 8			
		E

		
Α 
Β 		
0
 21 Π+Π=ΠΑ h  #..%
 ( ) 21 Π−=ΠΒ h  #.*%
		 i 	
	
0
 ( ) { }2,1, =−=Π iqwp iii  #*%

 10 << w 

			
 	 
			
	

	
 #
	% 	! 
	 
 

 	 
	 
 
  


#8

9.22+'6

7	*3..	%0
 211 1 qdqp −−=  #,.%
 122 1 qdqp −−=  #,*%
	 d 	  	 	  	$
 	 	

 F


 01 <<− d # 10 << d % 	  	1
2 	 
 #%

 1−→d # 1→d %	
	
#%
 0=d 
	
		


	!
8		  	 E 

 		  	
 	 
	 

  	 1 
 2 	    
 
  

@#..%
#.*%	 1q 
 2q 	
	
0

( ) ( ) ( ) ( )[ ]hqdwqqhqdqw
q
qq
+−−=⇔=+−−−=
∂
Π∂ Α 11
2
10121, 22121
1
21  #+.%

( ) ( ) ( )( ) ( ) ( )112122
2
21 1
2
10111, qdwqqqdqwhqh
q
qq
−−=⇔=−−−−+−−=
∂
Π∂ Β  #+*%
F
 		  		  
   
 
    

		A
#*33=%

	

#*3.3%
	

	0	
1# 2 %
	
#
%

	
 	 7
  
 	
 
  


  		  
   	
 	
  
	
	
	
0






=
∂
Π∂
+=
+
Α
+
tt
t
t
ttt
qq
q
qqq
,21,2
,1
,
,1,11,1 α
 #4.%
	 0>α 
	E
	1G

  1+t  	  	
 
 
 	  		Α 
 1q 
	 t 
H
 @ #+.% #+*%  

  @ #4.% 
 	
 
	
0
-6
-7	
 +

( )[ ]
( )



−−==
+−−−+=
+
+
ttt
ttttt
qdwqq
hqdqwqqq
,1,21,2
,2,1,1,11,1
1
2
1
121α
 #4*%
6	 @ #4*%  
   	    		 h   
	
			Α 
	 2 	



	

		#
% 10 << d # 01 <<− d %F


 	  	1 
 2 
    #
% 

		

E
α 

	
h 
t 	 #
	%     	
  #  
  	1
	 1+t % 	1	
	 t 	
#	%
	

	!
#	

%

"#


$



@	  1,11,1 qqq tt ==+ 
 2,21,2 qqq tt ==+  		  
 

@#4*%
	

	0

( )[ ]




=−
−−
=+−−−
0
2
1
0121
2
1
211
qqdw
hqdqwqα
 #)%

  
   
 ( )2*1* ,qqE    

  
				0

( ) ( )[ ]
( )
( )( )
( ) 


	


+−
−−
+−
+−−
=
hd
dw
hd
hdwE
14
21
,
14
121
22  #=%
	 2
*
1
* qq < # 2*1* qq = % 	 	 2/10 << h # 0=h % H
	 	
	
		1	
		 2 		
	
	
	


	

B		C
F
		
		
E 

I
	

( ) ( ) ( )[ ]
( )
( )( ) ( )[ ]
( )










	


−
+−
+−−+
+−
+−−−+−
=



	


=
0
2
14
1211
14
121214
22
2
2221
1211
d
hd
hdwhd
hd
hdwhd
JJ
JJ
J
αα
 #5%
			 iiJ 
 ijJ 		


@#=%	
	

 J 	
0
 ( ) ( ) ( ) ( )[ ]( )hd
hdwhdJJJTrT
+−
+−−−+−
=+==
14
121214
: 2
2
2211
α
 #2%
 ( ) ( )( ) ( )[ ]( )[ ] 0142 1211: 2
2
21122211 <+−
+−−+−
=−==
hd
hdwhdJJJJJDetD α  #.3%
				
#5%
0
 ( ) DTF +−= λλλ 2  #..%
6	   
 


@ #4%   

 

	   
 aλ 
 bλ   		 
 #..% 	



		
0
	
	

	

 4

( )[ ] ( ) ( )[ ] ( )[ ]
( )[ ]
( ) ( )[ ]
( )( ) ( )[ ]
( )[ ]








>
+−
+−+−
+=
>+−−=
>
+−
+−++−−+−
=
0
142
12111)(
0121
2
1)(
0
142
12141144)(
2
2
2
22
hd
hdhwdHiii
hdwTCii
hd
hdhdwhdFi
α
α
α
 #.*%





#.*%	


0#%	
#	
	 1− %

0=F '#%		
		
#	
	 1+ %

 0=TC ' #%   	!8!	 	
 #     

		1%
 0=H 
 1=D 
 2<T 6	@
#.*%	

#%
#%	

#%


 
    
		 	
 
  
 
 		   
  	 E   


 @ #4*% - ( )wdh ,,,αΒ 		
  
	    	
 
	@#=%		
# 0=F %
0
 ( ) ( )[ ] ( ) ( )[ ] ( )[ ] 012141144:,,, 22 =+−++−−+−=Β hdhdwhdwdh αα  #.,%
 
     		  E  	
0 #%  	

	
# 2/10 << h %	
	
		

  
 		 # 0=h % 
  
 	 	  	1
2 
	 2

*
3 # 1=d % 
 #%   
    
  	

	


			1
2 		
# 10 << d %	
# 01 <<− d %
 

 ( ) ( )[ ]( ) ( )[ ] ( )[ ]hdhdw
hd
wdhF
+−++−
+−
=
12141
144
,, 2
2
α  #.+.%


 ( ) ( )( )( )( )hhw
h
whF
+−−
−
=
511
34
,1,α  #.+*%
  #
%  	
  α 
 
	 	
	 	1

 2 	 	
 
 
 	 
  

	


%

  $	 11 ≤<− d (	 42	 "#	 	 ( )wdhF ,,0 αα << 	2	 
3
152	
63-3	E 	
	2	%
1
		"( #		
	
	-7	" #		
	 -3
	 *	 	 ( )wdhF ,,αα = 7	 ".#	 	 ( )wdhF ,,αα > 	2	 
3
152	
63-3	E 		
	3-(

% 8
 ( ) 0,,, >Β wdhα 	 
 ( )wdhF ,,0 αα <<  ( ) 0,,, =Β wdhα  ( )wdhF ,,αα = 

 ( ) 0,,, <Β wdhα 	
 ( )wdhF ,,αα > 
>	
.&'

%

!89

*
3	
3	 1=d :(	42		-	*
	3	

1
%2		%	2	%2				
%	-		*	22
		
-6
-7	
 )
			2	
	
	2	2	22
	Α 	2			2 		
	-	
2	;	63-3(

% 8
 ( ) ( )wwh FF ,1,0,1, αα > 
 ( ) ( )( )( )( ) ( ) 0511
174,1,
22 >+−−
+−
=∂
∂
hhw
hh
h
whFα
 

>	
*&'

%

 " 8	 
3	 11 <<− d :(	 <	 	 	 2	 
	 
	
2	 2	 22
	 Α 	2	 	 	 2 		 	 	 

	 "#-	 %2	

3		"
#	3-3(

% 8

( ) ( ) ( ) ( )[ ]{ }
( ) ( )[ ] ( )[ ] 012141
1811164,,
222
22
<
+−++−
+−++−
=
∂
∂
hdhdw
hdhddd
h
wdhFα
# 0> % 	 	
01 <<− d # 10 << d %
>	
,&'


				
	
	
	
 	 2   		 Α 	  	 	
  	  

		

		

 
    
 
 	 F
 
	 
 	 	

	
	
h 	


	
	

(


  
  
   	
  
	 	
	
	
 
 	  	
  
 	
 
 




			

	!
   !

  
 	 	
	 	 
 	
 

	 	 
 

 
  
		
	

	D			
	  
 	  	
 	 	 
  	 
 
	
  	  	 2    		  
 	1   


			
#
%

		 
	
	!0 

 

 	

	

	
E
	
	


	
		!#
		
%

)

?$ D  D$ ?8 @
 ?? *33*  
 


	
$
     
 	
 " 

	
8
45.,,J.+)
?$ D  @
 ?? *33,  

	 
 
  	
 
	
	>?,*34.*J4*+
?$ D  @
 ?? *33+  
 
 


	  
	
	?"

.+25+,J5)3
?	
&
.225?	

					 +5
	
	

	

 =
? .22= >	 
	 		

 
 
 
  

	I	
F
	@
+4.2.J*34
?

@8&	
-*33*	
			!	

 			!K@
	I	
*,=,J24
&:	
;$ I <$   *33= 
 	
 
 

	
	@
&
.4.J5
&:	
;$ I  "- *3.. >	 	
	 
 	

	

FL@;-? ?L	!
>	
*3..+=H
	>M
9(	
6

?
:@
NF
&7F	L"8$	$!6*3.3 

	<
8
&	
&	
08	
	9	
	
 @ .2,,  	 "
 
 	 #"?%0
D		H
	>	
(?L.25)		F
	

@
;
*=.3=J.**
6
 - *3.. 		 	 
 	 (
 >	 
 .*=
(	
@
H
	>
6
 -7	 - *3..  
   	
   


">;?	!
>	
,,+==
7("O 8O *33)>	 	 
	 
  

;? (I	
@
,=5.J22
D
D.2*28

@
I	
,2+.J4=
-
	 (  	 L .222  

	 
 
  	
 

	
?

<	
;	52.)4J.=,
"8	 F 9		  .22. 8	 
	 

 
 	

			0
I	
@
4,*54J*2=
>;*3.3D
K	
	
	$
F
	
7
 F
  (
 ;	 " 8	
0PP	
PP
P>*3.33.4
>	!	>";	-D.22=

0	!


 	
	 
  
 
	 ;? ( I	
  @

*5,3+J,**
8
   9 Q .25+ >	 
 
 
 
  	

;? (I	
@
.44+)J44+
	

 6 *3.3 D	
    
 


@
"
*=,43J,4=
		 6 *33= ( 	
	  
K @
 	 
F

!

	I	
F
	

6

"	!F



"
.==2J.3.
A
 I ( R 
 O *33= ?
  


	   
	
	@
"
*+.,5J.+5
